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Brief Description of the Drawings 

Fig. 1 is a partial cross-sectional side view showing an example of the device for 
manufacturing nonwoven carpet according to the method of the present invention, and Fig. 2 is 
an enlarged cross-sectional view of nonwoven carpet manufactured according to the method of 
the present invention. 

Detailed Description of the Invention 

The present invention relates to a manufacturing method for nonwoven carpet comprising 
a three layer structure of needle-punch nonwoven fabric, film, and foam sheet. 
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There are m ats where, a fiber bed is placed on a conventual synthetic resin foam and 

cimnle mats wherein a urethane foam and jacquard fabnc 
both aie joined by needle-punching, or simple mats therein 

X I 1^ from poo, stab.hty because the needle-punched fiber tends to appear on the 

during use; and there ,s the possibihty that the foam may s P „< pn»* a.ong «he fiber- 
, m p,an,ed porttons, caustng the fiber layer and the foam to separate. 

The ,a„er mat has drawbacks in that urethane foam is the pnmary thickness component 

bllsete mat returns to „s former shape when the foot is removed, wa,k,ng on the ma, creates 
II— sensatto, Cu,m g action ,s further repeated* apphed to bonded porttons » 

Lard Id reverse drrecttons due to wa.k,ng, the bonded portions eas.ly separate, and the 
stability is poor because the edges easily become rounded. 

An object of the present inventron ts to eltmtnate the conventional drawbacks described 
rglodmorpholo.calstabtl.tybyp.acmgandbond.ngasytrtbettcrestnfilmbe.eenaneedl, 

punch nonwoven fabric and a foam sheet. 

The manufacturing method of the present tnven.ion is desenbed below w,h reference to 
the diagram, Preferably, the needle-punch nonwoven fabrtc 1 ts formed by nee ,e-pu„chm 
! llene fiber web a, a punching number of about 120 ,„ 1 50 punches/cm', has needle 

bonded to this needle-punch nonwoven fabric ,. ,s formed as one sheet of film by theT-dte 
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u ~;„fi<, 1 The forming conditions for the synthetic 
methodwiththeaidoftheapparatussho^mFtg l.Thelorm g 

resin fibn 3 in F.g. 1 are exp.ained be.ow. PeUet-shaped res,„ matenal 4 ,s loaded mto the 

melted by heafng inside the extnrder 6 and is extruded w„h the sere™ 8 through a sh, 9, 
Iting „ the mm 3, but the fibn 3 emergtng to the exterior through the sh, 9 rentatns ,n a o, 

l of^ 

or other resin may he used as the restn materia. 4, hut polyethylene ,s parttcularly preferable 
sinc e ,, melts a, a low temperature and is much more mexpens.ve than other resm ma er^ 
hecause is manufactured in a pelle, form and because the resin materia, used m pelle, form m 

hot, soft synthettc resm film 3 formed in th.s manner is iayered, processed, an bonded as a 
f o„nda„o„ fabnebetweenthe needie-punch nonwoven fabric , and the foam sheet 0. The 
heated synthettc resm film 3 immediacy following extrusion must be use^ m a state m w ch 
■ a heatedTo a temperature e q ua, to or greater than that at whtch the fluff of the needle-pu ch 
_ fabnc 1 rnehs and the foam sheet ,0 exhtb.ts v.scostty. .„ other words, he film 3 „ 
preferably used ,n a heated state a, a temperature of 200°C or more because when the fiber 
LmposiL of the need.e-punch nonwoven fabnc 1 is a poiypropyiene fiber, meitmg occurs a, 

wl ,h,heneedle-punch nonwoven fabnc 12 be W een, he pressing ro.iers U and i^ onned 
int0 a roll 14 as a three-layered nonwoven carpet base 13. Th,s nonwoven carpet base 
result of bondmg the synthetic restn fi.m 3 mterposed between the „eed,e-punch nonwoven 
6bn c , and the foam sheet 10 under pressure, bu, because the fluff of the nonwover .carp 
mehs into the fi,m 3, and a portton of the composmona, resin of the fi,m 3 ,s pressed ,„t * 

needle ho,es 2 of the nonwoven fabric , in the bonding surface of the nonwoven fabn , an e 
iBthenonwovenfabriCandthefilmSarefinnlybonded.Boththebondmgsurfaceof, 

fiim^ndthefoamsheetlOa.efin.lybondedbecansemefoamsheetlOtsKeptv.scousbyhe 
heated film 3, and a poriton of the composite, resm of the film 3 ,s forced mto the exposed 
h„bb,es ,5 of the foam sheet 10 by pressure. Tne surface of the fi,m 3 a, tb.s ,,me ^y 
adheres to the nonwoven fabnc , and the foam sheet ,0, and serves as a foundauon fabnc 
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maintains the form of film. Because the foam sheet 10 uses a foam elastic body having a 
plurality of bubbles in the interior of urethane foam or other material, the product is provided 
with suitable elasticity by the synergistic effect with the nonwoven fabric 1 , and is very pleasant 
to walk on. Urethane foam (ester foam, ether foam) is used as a foam sheet 10, but ether foam is 
preferred in particular because of its excellent cushioning charactenstics. However, the object m 
not limited to this, and any other foam, such as foam mbber (natural nibber, SBR) or vinyl foam, 
may also be used. 

The present invention is described in detail below with the aid of the following concrete 

example. 

Practical Example 

A scrim woven by the plain weaving of polypropylene tape yam having a fineness of 
1 000 d at a thread count of 4.7 thxeads/cm served as a foundation fabric, three webs comprising 
polypropylene having a fiber length of 38 mm and a single fiber fineness of 1 5 d were combined, 
and a felt mat having a total weight of 600 g/m 2 was obtained by needle-punching using a 
needle-punching machine to achieve a needle density of 130 n/cm 2 . When this felt mat was 
layered and bonded to a urethane foam sheet having a thickness of 3 mm, NUC polyethylene 
(polyethylene resin manufactured by Nippon Unicar Co.) was melted with a melting extruder at 
about 300°C, extruded in film form from the T-die disposed at the tip thereof, crimped together 
by a pressure roller introduced between the two immediately before the temperature of the film- 
shaped product with a weight of 200 g/m 2 fell to 270°C or less, and cooled. The felt mat and the 
urethane foam sheet were then firmly bonded together when rolled up at a speed of 13 m/minute, 
yielding a nonwoven carpet that exhibited a bonding strength greater than the structural strength 
of the urethane sheet, that had excellent cushioning charactenstics, and that did not separate by a 
flexing test of 1,000 times or more on a universal abrasion testing machine. 

The present invention, as described in detail above, is capable of inexpensively 
manufacturing a nonwoven carpet having excellent performance because a heated synthetic resin 
film is sandwiched between a needle-punched nonwoven fabric and a foam sheet, and is directly 
layered and bonded. Because the fluff of the nonwoven fabric melts into the heated film and a 
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portion of the resin comprising the film is forced into the needle holes produced by needle- 
punching on the nonwoven fabric surface, the bonding is very firm and does not separate. On 
the other hand, the tw o are bonded together under pressure while the foam sheet surface that 
makes contact with the film is kept in a viscous state, and a portion of the resin comprising the 
film is pressed into the exposed bubbles of the foam sheet, so the foam sheet bonding is also very 
firm. There is therefore no drawback whereby the nonwoven fabric and the foam sheet separate 
by repeatedly applied walking pressure. The inverse U-shaped leg portions created by needle- 
punching have nonwoven fabric fluff, but because this fluff melts into the film, an effect similar 
to that obtained by back-coating is obtained as an anchoring effect for the fiber in the nonwoven 
fabric, resulting in an excellent anchoring action. If a foam sheet is used as the lower surface of 
the nonwoven carpet produced by the method of the present invention, the moisture resistance 
and water resistance are excellent, exceptional walking performance is obtained by way of the 
synergistic effect of the elasticity of the needle-punched nonwoven fabric and the foam sheet, 
and the dimensional stability is excellent because the layers are bonded by the interposed 
synthetic resin. A nonwoven carpet that is pleasant to use, can be inexpensively provided, is 
easily cut, and does not require edge trimming can be manufactured with the method of the 
present invention. The undesirable edge rounding can be prevented even without edge trimming, 
and light weight and many other excellent effects are obtained. 

Claims 

1 . A manufacturing method for nonwoven carpet, characterized in that when a synthetic 
resin film serving as a foundation fabric is layered and pressure-bonded between a foam sheet 
and a nonwoven fabric formed by the needle-punching of a polypropylene fiber layer, the 
nonwoven fabric and the foam sheet are bonded together using as the foundation fabric a 
synthetic resin film heated to a temperature equal to or greater than that at which the fluff of said 
nonwoven fabric melts and the foam sheet exhibits viscosity. 
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Fig.l 
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